We discuss the accuracy of mass models for extrapolating to very asymmetric nuclei and the impact of such extrapolations on the predictions of isotopic observables in multifragmentation. We obtain improved mass predictions by incorporating measured masses and extrapolating to unmeasured masses with a mass formula that includes surface symmetry and Coulomb terms. We find that using accurate masses has a significant impact on the predicted isotopic observables.
variations of the statistical multifragmentation models first described in details in ref. [6] . To avoid confusions, we label relevant versions of the SMM codes with the associated references to be discussed here; the two SMM codes originated from Copenhagan are SMM85 [6] and SMM95 [2, 5] ; ISMM [10, 11] is the improved SMM code with empirical masses and level densities based on the microcanonical SMM85; ISMM_McGill which is used in the present work, is the canonical SMM code using the recursive relations developed by Das Gupta [8, 9] and incorporates the improvements developed in ISMM. The isotope distributions produced by ISMM_McGill are similar to those predicted by ISMM described in details in Ref. [10] and [11] .
We begin by discussing some of the deficiencies of mass formulae that are used in statistical models and some remedies relevant to the description of very asymmetric nuclei.
Many mass formulae owe their form to the semi-empirical or Liquid Drop Mass (LDM) parametrization introduced by Weizsacker [12] [13] [14] [15] . Such formulae approximate the nuclear 
and m n (m p ) are the neutron (proton) masses; N, Z and A are the neutron, proton and nucleon numbers; and a v , a s , a c , and a sym are the coefficients of volume, surface, Coulomb, and symmetry in the liquid drop model. The value of the pairing term a p is 0 for odd A, positive for even N and Z and negative for odd N and Z. The A-dependence of a v , a s , a c and a sym follows from the A dependence of the geometry of a well bound spherical nucleus, but the A dependence of the pairing term does not. Other forms of the pairing terms can be found in the literature [13] [14] [15] [16] . Many different values for the coefficients used in Eq. (1) have been reported; some typical values used in the SMM models of ref. [2] and [8] are given in Table I . Other SMM models used in the literature reported different parameter sets [17] .
Statistical models typically utilize mass formulae such as Eq. (1) MeV, typically assumed in these models [8, 19, 20] , such discrepancies correspond to changes in the Boltzmann factor and in the production probabilities for these nuclei that are of the order of exp(∆BE/T) ≈ 400 -too large to be ignored 
Here, the extra Coulomb term c d Z²/A, neglected in most models, takes into account corrections to the Coulomb energy associated with the diffuseness of the nuclear surface. The symmetry terms in Eq. (2) can be regrouped in a form similar to Eq.(1). From this one can identify an effective total asymmetry coefficient a sym ′ of Eq. (2) that includes the contribution from the surface and is dependent on A
The parameters of Eq. (2) listed in the fourth row in Table I correspond to the best fit of the experimental data for A≥5 in the Audi-Wapstra table [17] . The fit includes 2920 experimental masses. Figure 1b shows the difference between the binding energies calculated with the best fit parameters of ILMD and the Audi-Wapstra table [17] . The disagreement is much reduced relative to the comparison in Fig. 1a ; the remaining deviations arise mainly from shell effect corrections.
To achieve the most accurate treatment of the masses, we employ the tabulated masses in
Audi-Wapstra table [17] when they are known. However we still need to compute the unknown masses for some nuclei, most of which have extreme proton to neutron composition. We adopt for simplicity, a procedure in which we compute the average shift of the ILDM formula from the empirical values near the extremes of the BE(A,Z) vs Z relationship at fixed neutron number. This shift, ∆ N , is then subtracted from the prediction of the ILDM formula:
where
and n=3 is the number of points taken before the right or left end of the curve. For example, 46 Fe is the heaviest and 29 F is the lightest isotone for N=20 listed in the Audi-Wapstra table [17] . To predict the binding energy for N=20 isotones heavier than 46 Fe, we use the masses of 44 Cr, 45 Mn and 46 Fe and Eqs. 4 and 5. Similarly, we compute ∆ n from the masses of 29 F, 30 Ne and 31 Na to predict the masses of N=20 isotones lighter than 29 F.
To check this extrapolation procedure, we performed a similar analysis in which we treated the masses of the lightest and heaviest nuclei with fixed neutron number N in the Audi-Wapstra table [17] as unknown. We then predict the masses of these isotones using Eqs. MeV. We assume a break up density of ρ 0 /6 where ρ 0 =0.16 fm -3 and a temperature of 4.7
MeV. This latter value corresponds to the average "temperature" of fragments produced in the corresponding microcanonical ISMM models, at a total prefragment excitation energy of 5
MeV per nucleon [10] .
The open data points in the left panels of Fig. 3 Since the experimental isotopic distributions reflect the particle decay of excited particle unstable fragments, one should examine the isotope distributions after the sequential decays.
There are many models that simulate the effects of sequential decays. In this work, we choose two sequential decays for comparison. The most sophisticated sequential decay algorithm included in ISMM [10] uses the empirical and the ILDM masses with empirical level densities. This decay code has been developed at the Michigan State University over the years [29, 10] and is called the MSU_DECAY [10] . The solid points in the right panels of Field (SMF) model and the corresponding parameters after decay [23] . It would be interesting
to know whether such differences may be caused in part by discrepancies between the SMF masses and the ones used in secondary decay as was observed in the case of Calc. II above.
In summary, recent experimental advances in measuring isotope distributions and the improvement of multifragmentation models suggest that accurate fragment masses should 8 be incorporated into these models to provide accurate comparison between data and theoretical predictions. Calc. Primary C (before) α (before) β(before) Decay C(after) α (after) β((after) Figure 1 : Deviation of calculated binding energies from empirical binding energies [17] .
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Tables:
The calculated masses are obtained using (a) Eq 1 with parameters of ref [2] (see Table 1 ) and (b) Eq. 2 with the best fit values listed in Table I labeled ILMD. 
